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The factors of integral importance to run any pediatric emergency department efficiently are the ability to process a high volume of
patients quickly and a sensitive triage system that identifies the sickest children. Achieving these aims in a low- to middle-income country
setting is more complex as a result of scarce resources and data on which to base systems. In this article, we discuss existing models of
streamlining pediatric emergency department services that are most applicable to resource-limited countries, and present suggestions

for streamlining pediatric emergency care in such countries.
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n the past, the development of emergency care

delivery systems was often discouraged in low- to

middle-income countries (LMICs) on grounds of

cost and limited benefits [1]. Recently, the rising
burden of acute illnesses and injury, estimated to
contribute to 45% of deaths, has changed this attitude.
Studies from different parts of the world have
consistently shown that children in LMICs are of
the order of threetimes aslikely to die due to injuries as
their counterpartsin high-income countries[2-4]. Studies
in Bangladesh and Iran have reported high pediatric
injury rates, and in Pakistan, injuriesare the third leading
cause of death in under-five children. Most deaths occur
in rural areas where emergency care is not readily
accessible[5].

There are numerous challenges in the provision of
pediatric emergency medicine even in high-income
countries [6]. There may be pediatric emergency
department (PED) systemsin placebut their effectiveness
in meeting needsis uneven. Inthe US, for example, only
6% of emergency departments are resourced to thelevels
demanded by the national policy statement [7-9].
Resource-poor countries, on the other hand, suffer greatly
from the disparity in provision of emergency servicesto
children versus adults, with some hospitalsin Africa not
employing even a single pediatrician in the emergency
room [6]. The overal chalenge is to develop a
comprehensive program that provides high quality,
efficient and empathetic careto all children presenting to
thePED inLMICs.
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MOoDELSTO IMPROVE PED PERFORMANCE
Combined PED and | n-patient Model

The lack of dedicated pediatric emergency care and on-
hand qualified staff isareal concern for resource-limited
healthcare settings. By implementing acombined PED and
in-patient model, there can be more efficient utilization of
limited resourcesdedicated to any particular service. Using
such an approach with traditional pediatric hospitalists,
Krugman and colleagues were able to demonstrate a
significant improvement in throughput time from 143
minutes to 122 minutes with a concurrent rise in patient
satisfaction in the community setting. This was a change
fromthe standard pediatric hospitalist program consisting
mainly of in-patient coverage with partial PED coverage
[10]. Thisa soresultedin anincreaseintheaveragebilling
rate of pediatric hospitalists, which could serve as an
incentivetowardstheadoption of thismodel incommunity
hospitalsand thosein LMICslacking adedicated PED with
qualified staff. However, in underdeveloped healthcare
settings, introducing these changeswill likely requirealot
of well-orchestrated interim steps because the pediatric
hospitalist model isnon-existent there.

Split-flowApproach of PED Management

Another evidence-based strategy that hasbeen suggestedis
the split-flow approach to the emergency department
[12,22]. This particular approach revolves around
minimizingwait timeswhile simultaneously administering
thetypeof careapatient needs. Inthismethod, triagenurses
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and physicians are trained to familiarize themselves to
patient inflow stratified into categories of patients with
different care processrequirements[12]. Inaretrospective
analysisof over 70,000 emergency department encounters,
the split-flow approach demonstrated a 5.9% reduction,
from 2.58 to 2.43 hours, in length of stay for discharged
patients[11]. Although this particular study was on adult
patients, suchamodel could be madeflexibleaccordingto
each PED’s particular type of patient inflow. Since this
model takesinto account medical personnel’sexpertisein
the triage area as the main intervention, this may be a
potentially cost-effectiveway toimprovetheefficiency of
PEDsinLMICs(Fig. 1).

Two Tier Triage Model

Many PEDshave benefitted from atwo-tier triagewherean
initial triage consists of a limited information screen to
filter out patients that require urgent medical attention,
followed by a more comprehensive triage [13] (Fig. 1).
Also, increasing the number of individuals performing
triage has been shown to expedite patient-care [14].
Similarly, reducing information-gathering to certain
essential  demographic factors during emergency
department registration has been shown to decrease wait
times by 35% and hospital staysby afurther 10% [15]. A
parallel registration process that employs data gathering
and insurance verification at the bed-side has provento be
effective at reducing hospital staysby 10% aswell [16].
Thisapproach may beemployedintertiary care settings of
LMICs where a high volume of patients with acute life
threatening issues can be addressed prior to a
comprehensive triage and registration, albeit insurance-
related timedelaysarelikely not of major relevance.

Fast Tracking System
Another reasonably successful strategy to hasten patient

Allocating patient
needs with the
appropiate ED area
where detailed initial
assessment followed
by care is
administered

Averaging
2-3 minutes
per patient,

focused history
and vital signs

Categorize by the
area of ED;

e.g. resuscitation,
minor
iliness etc

Fi1G. 1 Categorizing patients based on acuity of illnessand need
of resourcesfor low- to middle-income countries.
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exodus from the emergency department is the ‘fast-
tracking’ system that uses triage acuity classification to
distinguish critical patients requiring urgent medical
attention from patientswith alessacute presentation (Fig.
1). Low-acuity patientswho had been fast tracked out of the
PED showed a significant drop in turnaround time from
149 minutesto 107 minutes[17]. Such asystem adopted
for LMICs would not only optimize use of available
resources but decrease the cost of healthcare-dispensation
and unclog emergency departmentsin order to makeroom
for individual swith more pressing medical concerns.

Adjunctive Considerations

Whileinthe emergency department, it isimperativethat the
individual’seventual disposition be decided upon assoon
asemergency careisinitiated and the patientisfoundto be
stable. To this end, the relevant biomedical literature
recommends avoidance of interventionsin the emergency
department that can easily be performed inthewards[18].
Similarly employing ancillary staff such asinterpretersand
language services, and establishing a separate queue for
low acuity patientscan proveto beindispensabletacticsat
streamlining flow of patientsinthe PED [19-21].

SUGGESTIONS TOWARDS AN EFFICIENT PED

The following PED-specific parameters need to be
consideredin order to enhance PED throughput in LMICs:

1. Isthereasolitary PED model that fully accommodates
the needs of LMICs or is the choice of launching a
model affected by amyriad of demographic factors?

2. How toincreasethe number of patientsbeing seen?
3. How todecreasethe’left without being seen’ number?

4. How to decrease length of stay in the PED without
compromising quality of careby using throughput and
outcome data as surveillance tools for quality
improvement?

One solution may beto develop amodel inwhich one
can match theinflow with thethroughput and outflow along
a continuum of care in a flexible manner (Fig. 2). This
figure indicates potential hurdles shown as stop signs at
variousjunctures of the above continuum. Identifying the
hurdlesal so pavestheway to potential solutions. What the
figure also indicatesisthat simultaneous interventions at
various stepscan potentially be moreefficient and that any
model to streamline pediatric emergency medicine in
LMICs might not be very sustainable if the PED is dealt
with in isolation. The problems fall into one of three
categories: systems, human resource and communication
issues. To improve efficiency without compromising
quality, the workforce can be streamlined by using PED
management protocolsat each level. Thesethough areonly
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PED: Pediatric emergency department; Resus. Resuscitation

FiG. 2 Hurdlesthat could impede efficiency of pediatric emergency department at multiplelevels. Potential barriersare shown asstop
signsat variousjunctures along the pediatric emergency department continuum. Thefigure also indicates potential solutionsusing a
systems-based approach to overcome some of those barriers. P1to P5 indicate the priority levels per the emergency severity index,
with P1 being most critical (high acuity) and P5 least critical (low acuity).

effectiveif thereisamulti-pronged approach to the PED,
with stakeholdersin other areas such as pediatric surgery
and allied sub-specialties. Such asystems-based approach
can utilize overlapping domains of an academic pediatric
emergency medicine program, namely, clinical service,
education and research.

A number of modelsare being utilized for PED, but not
all of theseare applicableto LMICs. Objectivecomparison
of these modelsis difficult and premature to make, asall
four models have not been experimented for similar
outcomes simultaneously in a single physical setting.
However, of the approaches, one of the more appropriate
and relevant oneswould bethe development of afast track
clinic and/or an urgent care center. This can be very
effectiveto rapidly increase the number of patients being
triaged and seen, specifically P4 and 5 (low acuity) patients
per theemergency severity index.

Thesemodels can al so potentially increaseindividual
patient- and family-satisfaction because of the positive
effect on numbersof patientsbeing seen; and overall better
quality of care. A separate waiting areafor children with
dedicated pediatric nurses assigned to provide basic care
like antipyreticsand analgesicswill also factor into patient-
centered compassionate care. These nurses should have
superb communication skillsto hel p relieve undue parental
anxiety. Dedicated and adequately trained nursing staff for
the pediatric areaof the emergency department, including
pediatric triage, will lead to clearly defined roles and
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responsihilities of the individuals in the PED team. This
becomes particularly important for resource-limited
settings. Simple distraction tools like toys may be a
worthwhileintervention to consider inimproving patient-
satisfaction in high volume PEDs, like those often
encounteredin LMICs. Finaly, early disposition of patients
in the emergency department can be facilitated by
contextually relevant evidence-based protocols for
commonly encountered problems[22].
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